This study aims to determine the overt and covert patterns that teachers' and prospective teachers' views on the use of information and communication technology (ICT) instruments contain by using the method of data mining. The study group was composed of 192 prospective teachers attending a state university in Ankara, Turkey and 101 teachers working in Ankara-all of whom took part in the study on the basis of volunteering. Teachers' and prospective teachers' views were obtained by means of a scale. Clustering and association rules -algorithms for data mining -were applied to the data collected, and thus the frequently held patterns for teachers' and prospective teachers' views on ICT instruments were found. Consequently, cluster analysis suggested that prospective teachers considered themselves more competent than teachers in terms of computer skills but that teachers were the group having the most positive views. In addition to this, the results of association rules analysis indicated that the prospective teachers and teachers held the opinion that ICT instruments added variety to the teaching-learning process and ensured students' focusing their attention on lessons, also stated that using ICT instruments would increase students' participation in classes.
INTRODUCTION
The skill of using technology, one the most important skills of twenty-first century (P21, 2019) is becoming more and more important day by day (Baytekin, 2004) . Technology promotes the improvement of students' self-regulation and higher order thinking skills and thus it is considered as an effective instrument forming the basis of student-centered learning (Haşlaman, Kuşkaya Mumcu, & Usluel, 2007; Kottler & Brookhart Costa, 2009 ). Also technology is as important as the disciplines of science and mathematics in raising researchers, educators and leaders who can solve problems encountered in daily life and who can think in depth (STEM, 2019) . Curricula are of great importance in this respect in raising technology literate individuals who can adapt to the requirements of the age (Yanpar, 2005) . Employing technological support in implementing curricula will ensure that many students understand a subject in depth (Can Aran & Senemoğlu, Çoklar, 2008) . However there are also studies in the literature demonstrating that whether or not teachers and prospective teachers use computers in their classes does not cause a difference in terms of gender (Hill Less, 2003; Deniz & Köse, 2003; Gerçek, Köseoğlu, Yılmaz, & Soran, 2006; Çoklar, 2008) . Considering the differences in the conclusions of research studies, it is given priority to investigating technology in terms of gender as Lewis (1999) emphasized. Therefore, the literature review shows that the use of technology can be explained with lots of variables and that teachers' positive views on the use of technology in teaching-learning processes will make teaching environments more effective. This study aims to describe various characteristics of teachers and prospective teachers and to reveal their views concerning the use of technology in classroom settings. This study analyzes various characteristics and views of teachers and prospective teachers via data mining and reveals the internal patterns along with contributing to the literature.
METHOD
This study aims to determine the overt and covert patterns that teachers' and prospective teachers' views on the use of information and communication technology (ICT) instruments Thus, the study used a descriptive method so as to reveal the existing situation.
Population and Sample Selection
The study group was composed of 192 university students attending the educational faculty of a state university in Ankara and 101 teachers working in Ankara selected on a voluntary basis. Teachers' and prospective teachers' views were obtained by means of a questionnaire. Clustering and association rules-algorithms for data mining-were applied to the data collected, and thus the frequently held patterns for teachers' and prospective teachers' views on ICT instruments were found.
Data Collection
In this study, an ICT scale developed by the researchers, was used. The pilot form of the ICT scale had the 24-item and it was conducted to 172 undergraduate students attending various departments of the educational faculty of Hacettepe University. Then, factor analysis was conducted for the data obtained from pilot form so as to test the construct validity of the scale. The data obtained for this purpose were exposed to factor analysis. The Kaiser-Meyer-Olkin (KMO) test value for the fit of the data to the factor analysis was found as 0.80 and Barlett's sphericity test was found as (χ2 (105)= 435.70, p<0.01). These results showed that the data fit the factor analysis. 9 items having similar values (Floyd & Widaman, 1995; Tabachnick & Fidell, 2007) and having no loads above 0.30 in two factors were removed from the scale. Having removed the above mentioned 9 items, analyses were repeated so as to decide on the number of factors. Following exploratory factor analysis (EFA), it was found that the scale had two factors with eigenvalue bigger than 1 and that 45.08% of the total variance was explained. In one-factor scales, having 30% or more explained variance can be considered sufficient but in multi-factor scales the explained variance is expected to be higher (Büyüköztürk, 2006) . On examining the factor loads in exploratory factor analysis, it was found that the factor loads were between 0.53 and 0.76 in the first factor and that they were between 0.59 and 0.78 in the second factor. An examination of the items showed that the 10 items in the first factor were related to the direct effects of ICT on students' learning while 5 items in the second factor related to the indirect effects of ICT on students' learning. Accordingly, the results of the analysis indicated that the scale was valid and reliable. The developed scale had 15 items in total. Cronbach's Alpha for the ultimate scale was found to be as .76. The items in the scale aiming to discover teachers' and prospective teachers' views on the use of ICT instruments were in 5-point Likert type. Additionally, demographic information was also included in the first part of the scale. This includes type of participant, gender, having taken a course related with ICT before, having a computer of one's own, computer using skills and length of computer use (daily).
Data Analysis
The methodology of data mining was employed in analyzing the research data. Data mining can be defined as the process of exploring meaningful knowledge within data sets by making use of such methodology as artificial intelligence, statistics and machine learning (Tan, Steinbach, & Kumar, 2006) . Data mining processes are divided into two categories as predictive and descriptive (Bozkir, Gok, & Sezer, 2008) . In predictive methods, the data labelled as numeric or discrete are divided into training, test and validation groups. The models to be created is trained by utilizing the training data in order to predict unseen test data. Various approaches (such as decision trees, support vector machines, statistics based naïve bayes and hidden Markov models) are suggested in this area in the literature. Descriptive data mining, on the other hand, aims to uncover the hidden, meaningful and useful patterns in the data. Such methods as clustering and association rules mining come into prominence in the processes of descriptive data mining. The two most important elements distinguishing descriptive data mining from predictive data mining are as in the following: (1) aiming to uncover the hidden patterns in the data instead of predicting, and (2) conducting the processes based on unlabeled data and in unsupervised manner. This study investigates the characteristics of teachers and prospective teachers and their views on the use of information and communication technology instruments by using clustering and association rules-which are among the methods of descriptive data mining. The analyses were carried out by using SPSS Clementine 12 data mining software. While K-means algorithm was used in clustering, the generalized rule induction (GRI) algorithm was used in finding the association patterns available in views concerning the items in the scale. The individuals answering the questionnaire were divided into 3 groups by means of clustering and the differences between the groups were analyzed; and frequently observed association patterns in teachers' and prospective teachers' views were uncovered through association rules. The analysis methods used in this study are described below.
K-means Clustering
Clustering, in simplest terms, is the process of grouping the elements in a data set according to their qualities. Even though humans manage to do the clustering according to a few qualities, it becomes more and more difficult for them to do this as the number of qualities increase (Bozkir, Gok, & Sezer, 2009 ). Clustering methods have been used in innumerable areas (computer vision, geoscience, education, etc.) so far. Clustering is a useful method for the discovery of some knowledge from a dataset and an exploratory method for helping to solve classification problems (Kıray, Gok, & Bozkir, 2015) . K-means clustering approach, in particular, is indeed an unsupervised machine learning method and it was suggested by MacQueen (1967) . Accordingly, k amount of examples are selected randomly or with another approach from a sample. The selected examples are regarded as centroids and the other examples are assigned to the relevant sets according to their distance from the first selected centroids. Distance is calculated by considering the qualities that the examples have. Having done the first assigning process, centroids are updated by considering the newly assigned examples. Thus, centroids continuously change at smaller intervals. The process continues until the total change is set to zero. In K-means clustering method, objective function J minimises error squares as is seen in Equation (1). Accordingly, x ( ) − c is described as a distance function, x ( ) is described as an example in the data, and, c is described as j centroid; the objective function J can be represented as in Equation (1).
The objective in cluster analysis is that sets have high intra-class similarities and low inter-class similarities-independently of the method (Tan, Steinbach and Kumar, 2006) . The SPSS Clementine software enables users to construct their models in a visual environment by dragging and dropping appropriate nodes. This has been sometimes referred as visual data mining. In order to apply K-means clustering schema, we first loaded the data as from a Microsoft Excel file into SPSS Clementine 12 software. Following to pre-process stage (i.e. setting data types and filtering out the unnecessary variables) we have picked the K-means module from the toolbox and connected it to "Type" node as shown in Figure 1 . For the next stage, we have selected algorithm parameters (i.e. cluster count) and made it run over the source data. Following to the completion of the process, we have analyzed and gathered the results sourced from the clustering study. 
Association rules mining and GRI
Association rules analysis -as a method of descriptive and unsupervised learning-based data mining -is a process of discovering hidden associations seen in activities, situations and observations in a data set according to relation and pattern associations. The method became popular with market basket application revealing what products customers buy in association with other products. Association rules analysis is also used today in such areas as medicine, education and engineering (Bozkir, Gok, & Sezer, 2008) . Agrawal and Srikant (1994) recommended Apriori algorithm which is the most commonly known algorithm in this field. Each transaction contains at least one component according to association rules analysis and Apriori algorithm (for instance, ti ={apples, pears}). In this way, each transaction will have one or more than one element. Apriori algorithm works at two stages. First, it determines frequent item sets and prunes the irrelevant item sets in a bottom-up approach. At this stage user should determine the minimum support (min-sup) value as a parameter. Second, it calculates the strong rules as the predicate and the consequent on the basis of confidence value which is presented as a parameter.
The process can be represented in mathematical terms as: I = {i1, i2, …. , in} and it shows all the elements. On the other hand, all the transactions in the data set are represented as T = {t1, t2, …. , tn} . In this case, an item set having zero or more than zero element will be a sub-set of X. Then the number of an item set is stated as  (X) = |{t | X t , t ∈ T}|. An association rule with X Y =  is described as X (predicate) → Y (consequent) (Lai & Cerpa, 2001 ). According to these descriptions, the support value of an association rule in a data containing N number of transactions is shown in Equation 2 and confidence value is shown in Equation 3. It would be more appropriate to take into account the confidence value rather than the support value in interpreting the usefulness of the rules determined. This is because consequent is calculated according to the frequency of predicate in calculating the confidence value. In other words, posterior probability is taken into consideration here. Yet, there is no such computation throughout the calculation of support value. As a result of this fact, important and useful rules having relatively lower support values can be identified. This situation is illustrated in details in Tables 1 and 2 below.
Apriori algorithm functions with discrete data. Since the data set used in the study was numeric, GRI algorithm given in SPSS Clementine 12 data mining software was used. The GRI algorithm was preferred because it adopts Apriori as a principle and because it can also accept numerical data. Table 1 shows the calculations about the support value and the confidence value used. In order to apply GRI algorithm over the dataset, we first loaded the data from a Microsoft Excel file into SPSS Clementine 12 software. Next, we have picked the GRI algorithm and make it run over the dataset by defining minimum support and confidence scores. Upon the model construction, generated rules were listed according to the confidence value in descending order. At this stage, we have selected the robust rules. As is seen from Table 1 , Ti  {A, B, C, D} and it includes different elements. Six item sets in total are shown to exemplify what has been stated. Different associations of the elements are shown in second column of the table. Accordingly, example association rules are shown in the column on the right hand side. By considering the example item sets in the second column, various support and confidence values were calculated in third and fourth columns respectively. Since the item set {B, C} appeared three times, the support value has been computed as 3/6=50%. However, if one examines the rule "B → C", it can be easily seen that the item {B}, which was the predicate of the rule, appears only 5 times along with the item {B, C}, which appears only 3 times. Consequently, the confidence values for the rule "B → C" has been calculated as 3/5=60%. The study considers cluster analysis and association rules analyses together. While the individuals taking part in the questionnaire were divided into 3 groups with the help of clustering and thus the differences were analysed, patterns frequently observed in teachers' and prospective teachers' views were revealed via association rules. This study analysed the variables shown in Table 2 and the properties related to those variables in clustering method. While qualities such as the type of participants, gender, having a computer of one's own and having taken a course related with ICT before are binary data; length of computer use and computer using skills exist as nominal data. Whereas the mean was 55.1 for total positive values in views, standard deviation was 7.037. In association rules analysis -which was done in addition to cluster analysis -the data collected through a scale containing various views were analysed. Minimum support was found to be 32% and minimum confidence was found to be 85% in GRI analysis-which was done for association rules in this study.
RESULT and DISCUSSION
The findings obtained in this study are presented under two headings as findings obtained from cluster analysis and findings obtained from association rules analysis. While differences between natural groups formed by considering prospective teachers and teachers together were included in findings obtained from cluster analysis, views held by teachers and prospective teachers were considered separately in findings obtained from association rules analysis.
Results and Discussion for Clustering Analysis
Cluster analysis was carried out on data collected from teachers and prospective teachers. Values 2, 3 and 4 were tried in determining the clusters regarding k as the number of clusters, and 3-which was observed to be the most discriminative-was selected. The properties of clusters arising as a result of cluster analysis are shown in Table 3 . An examination of Table 3 makes it clear that the biggest cluster in terms of computer using skills and length of computer usage is Cluster 1 with 144 individuals in it-which was followed by Cluster 2 and Cluster 3. If we examine the details of Cluster 1, it was found that the cluster is composed of prospective teachers and that the distribution of the number of female and male participants is in balance. It is clear that Cluster 1 is the most active cluster with percentages of total number of individuals in categories of "good" and "very good" in computer using skills and with percentages of using computers more than 3 hours daily. Accordingly, the individuals in Cluster 1-94.4% of whom had taken a course in computer-spent longer hours on computer than the ones in the other clusters. As a result of this, the individuals in Cluster 1 had higher computer using skills than the ones in the other two clusters. This was a finding supportive of the conclusion Seferoğlu, Akbıyık and Bulut (2008) reached indicating prospective teachers used information technologies at higher levels than teachers did. An examination of the findings for the clusters demonstrated that the length of computer use had positive correlations with computer using skills. Similar conclusions were reached in studies investigating the use of technology in education (Yanık, 2010) . As is evident from Table 3, Cluster 2 was composed of teachers only. The participants in this group were al practicing teachers and they were mostly (83.8%) female. 57% of the individuals in this group-who had similarities with Cluster 1 in the length of computer use and in computer using skills-used computers more than 3 hours a day. In addition to that, the majority of them (78.2%) said that they considered themselves to be at medium level or above in terms of computer using skills. Besides, Cluster 2 was found to be the group holding the most positive views about using ICT instruments in the classroom. This was a finding consistent with the finding that teachers developed positive attitudes towards technological developments and educational technologies obtained in Halderman (1992) , Çağıltay et al. (2001) and Kurtdede Fidan (2008) . Computer using skills of the individuals in Cluster 2 who were practicing teachers might have positively influenced the views of those individuals about using ICT instruments. The evidence for this may be the differences observed between Cluster 2 and Cluster 3. Although the numerical difference was not big between positive views, positive contributions were observed generally. It was also remarkable that the percentage of having a computer was higher in this cluster-of which the members were practicing teachers. Thus, it was thought that owning a computer might affect teachers in having positive views about using ICT instruments. This was a result similar to the one found in a study conducted by Deniz and Köse (2003) with the participation of prospective teachers. Interpreting the findings for Cluster 1 along with the ones for Cluster 2, it was concluded that owning a computer had direct influence on computer using skills and length of computer use. This mirrors the conclusion reached by Kıyıcı (2008) that for prospective teachers possessing a computer is correlated with computer literacy. This current study is also supportive of the conclusions reached by Çavuş and Gökdaş (2006) that the level of computer usage skills of prospective teachers who do not have computer is inadequate, by Kuşkaya Mumcu and Koçak Usluel (2004) that the 81,8% of teachers who have own computer stated that they use it and also by Winnans and Brown (1992) that elementary teachers' having own computer or using them for personal reasons at home or school is seen as a factor that affect teachers' use of the computer. First, very few teachers themselves. Cluster 3 containing 80 individuals was the group with the lowest values in terms of computer using skills and the length of computer use. The group was composed of prospective teachers as well as teachers and had shorter length of computer use. The great majority (97.5%) of the individuals in Cluster 3 said they had medium level of computer using skills. They (more than 96%) were also found to spend less than 2 hours using computer daily. Approximately one fifth of the group-of which the majority (81.25%) was female-did not have a computer of their own. Cluster 3-which was well behind the other clusters in terms of information and communication technologies-ranked the last in positive views on using ICT instruments in the classroom. The clustering study reveals some other interesting findings regarding the relation between gender and computer using skills. If the properties of participant distributions of each cluster are carefully investigated it can be seen that the male participants in especially cluster 1 constitute much larger proportion compared to other clusters. Moreover, regarding the cluster 1 results, it has been found that this cluster involves the highest computer skill abilities when good and very good scores are summed up. If the proportions of the male and female participants are reviewed, it can be also seen that, the cluster 1 has much larger proportion of men compared to other clusters. Combination of these two findings supports that technology is considered as a genderspecific issue related to men (Lewis, 1999; Kuşkaya Mumcu & Koçak Usluel, 2004) . One another finding regarding to the length of computer usage duration, the cluster 1 also involves the longest duration if the values are investigated. Furthermore, the cluster 1 has been solely composed of prospective teachers. However, it is noteworthy that, the findings of some of the studies in the literature pointed out that prospective teachers'attitudes about computer usage does not differ in terms of gender (Deniz & Köse, 2003; Gerçek et al., 2006; Çoklar, 2008) .
Results and Discussion about Association Rules Mining
The data collected from teachers and prospective teachers was then subjected to the association rules mining. The information written in "Consequent" column is in cause and effect relation with the information written in "Predicate" column along with the "support" and "confidence" scores. Following the analysis, the views held by prospective teachers are shown in Table 4 . According to Table 4 , 95.52% of the prospective teachers stating that ICT instruments added variety into teaching-learning process and that those instruments ensure that students focused their attention on lessons said that making use of ICT instruments would increase students' participation in classes. This finding was similar to the one obtained by Güngör and Aşkar (2004) . The prospective teachers participating in the above mentioned study said that ICT instruments added variety into classes, as a result, it increased interest and efforts in classes and that classes gained continuity instead of being restricted into class hours. Besides, 90.77% of the participants who stated that ICT instruments ensures that students focused their attention on lessons, that learning with ICT instruments was more effective and that ICT instruments enable to concretize what students learn in the classroom also, stated that students' effective use of ICT instruments would influence their achievement in positive ways. This finding was similar to that of Sadi, Şekerci, Kurban, Topu, Demirel, Tosun, Demirci, & Göktaş (2008) . The majority of the prospective teachers taking part in the above mentioned study said that use of technology made learning permanent and ensured better comprehension and that it increased the quality of education and motivation in classes. In addition to that, İnel, Evrekli and Balım (2011) also reached similar conclusions. Accordingly, the prospective teachers pointed out that using technology would be beneficial in science and technology teaching and that it could also have such effects on students as ensuring audio and visual learning, increasing interest and attention, facilitating learning, concretizing abstract concepts and increasing retention in learning. Also, the finding that prospective teachers' views on the use of technology are positive in general is also available in the literature. Following the interviews with prospective teachers Yavuz and Coşkun (2008) and Yılmaz, Ulucan and Pehlivan (2010) found that prospective teachers held positive views on the use of technology; and Usta and Korkmaz (2010) found that they had positive perception in this respect and Özgen and Obay (2008) found that they had positive attitudes. In addition to the finding that prospective teachers had positive views on the use of ICT, the data collected from teachers were put to association rules analysis. Following the analysis, the teachers' views are shown in Table 5 . According to Table 5 , teachers stating that ICT instruments added variety into the teachinglearning processes also said that making use of ICT instruments would increase students' participation in classes. This was a finding parallel to the one obtained in Ertmer et al (2012) . Accordingly, the teachers participating in the study said that technology enriched curriculum and thus more active student participation was ensured. Tekinarslan (2007) also pointed out that using technology in teaching environments would result in richness and thus would ensure students to participate more actively in classes. 96.88% of teachers stating that using ICT instruments ensured that students focused their attention on lessons also said that making use of ICT instruments would increase students' participation in classes. This finding was supportive of the one obtained in Kurtdede Fidan (2008) because the study concluded that education performed by using equipment and aids increased students' interest in classes and that it ensured active participation. In addition to this finding of research, 93.44% of the teachers stating that ICT instruments enabled students to focus their attention on lessons and that they concretized what students have learnt in classes also said that students' effective use of ICT instruments would influence their achievement in positive ways. The views that ICT enables students to focus their attention on lessons and thus increase achievement (Gu, 2017) , that it increases achievement by increasing participation in classes (Yanpar Yelken, 2012) , that it affects achievement in positive ways by giving the impression that one uses real equipment (Çelik, 2007) which are reported in the literature are all in parallel to this finding of this study. Apart from that, teachers who had taken part in the study conducted by Üredi, Akbaşlı and Ulum (2016) also pointed out that ICT concretized what students had learned, that it attracted students' attention and that it brought about effective and permanent learning. At the same time, 90.91% of the teachers thinking that ICT instruments added variety into teaching-learning processes, that they enabled students to focus their attention on lessons and that they would increase students' participation in classes also stated that learning was more effective in schools equipped with ICT. Studies available in the literature suggest that ICT makes learning effective by enriching the teaching-learning process (Baytekin, 2004; Yanpar, Yelken 2012; Üredi, Akbaşlı & Ulum, 2016) . Additionally, the study of Kurtdede Fidan (2008) made out that teachers believed that using equipment and aids in teaching learning process sparked students' interest towards the lesson and ensure both students' learning while having fun and participating more actively. Also teachers participated to the the same study stated that lessons were more effective and efficient in this way. Furthermore, having stated that ICT instruments added variety into the teaching-learning processes, teachers also stated that ICT instruments ensured that students focused their attention on lessons. Russell, Bebell, O'Dwyer and O'Connor (2003) pointed out that experienced teachers used technology to attract their students' attention.
CONCLUSION and RECOMMENDATIONS
Teaching environments in which information and communication technologies are used, aim to put students into the center and to actualize learning in the best way. Concerning the variables for teachers and prospective teachers and concerning their views on the use of ICT instruments, cluster analysis and association rules mining have significant advantages for exploring the patterns and relations hidden in raw data. Thus, 3 clusters were distinguished with cluster analysis. Views on the use of ICT instruments and many other properties (such as having a computer of one's own, gender, etc.) that those views could influence were analyzed in those clusters. The cluster having the highest level of computer using skills and the length of daily computer use was Cluster 1, which was composed of only prospective teachers. Considering the same properties, Cluster 2 followed Cluster 1, and Cluster 3-which was composed of teachers and prospective teachers-ranked the last. In this context, prospective teachers considered themselves as being more proficient than practicing teachers in computer using skills. In addition to that, teachers were found to be the group having the most positive views on the use of ICT instruments in the classroom setting. On interpreting the findings concerning teachers along with the findings concerning prospective teachers, it was concluded that having a computer of one's own had linear correlations with computer using skills and with the length of computer use. It was also found in cluster analysis that the number of male prospective teachers having computer using skills is much more than the female prospective teachers' accordin to the properties of cluster 1 when compared to other clusters. The data collected in relation to the views of teachers and prospective teachers were given to association rules analysis in addition to cluster analysis. The results of association rules analysis indicated that ICT instruments added variety into the teaching-learning process, that they helped students to focus their attention on lessons and that making use of ICT instruments would also increase students' participation in classes. It was remarkable that the rules having high confidence values (95% and above) obtained from both teachers and prospective teachers touched on the same points. Motivation to use ICT instruments in classrooms can be raised by emphasizing those properties-which teachers and prospective teachers stressed-in teacher training and in in-service training.
